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REMARKS 

The Office Action and prior art relied upon have been carefully considered. In an 
effort to expedite the prosecution a clarification is being made to page 14 of the 
specification in order to avoid further repeated rejection of the claims on non-art issues. 

Claims 16 and 17 stand rejected under 35 USC § 112, first paragraph, as failing to 
comply with the enablement requirement, and Claims 16 and 17 stand rejected under 35 
USC § 112, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

The following explanation based on the specification is offered in order to clarify 
the present invention. As set forth on page 2, line 22 — page \ line 2, bedsore occurs due 
to the generation of smelling components and harmful components around patient's body 
due to the patient's lying in bed for an extended period of time. The present invention 
was made to effectively decompose and eliminate such smelling components and harmful 
components thereby preventing bedsore. More specifically, according to the present 
invention such smelling components and harmful components are removed by a 
deodorant serving as an agent for removing harmful substances. The deodorant is 
impregnated in a sheet and processed by graft polymerization. The above features of the 
present invention are clearly mentioned in the specification on page 3, lines 3 — line 16. 

The amendment to page 14 of the specification should clarify the Examiner's 
query as to whether the harmful substances causing bedsore are those listed on page 14, 
lines 1-5. It should now be clear that the substances causing bedsore are generated by a 
patient lying in a bed for an extended period of time. The substances listed on page 14, 
line 1-5 are examples of other types of harmful substances that can be removed by the 
sheet made by the present invention and this offers an advantage aside from the bedsore 
issue. 

More specifically, the listed substances are usually emitted from building materials 
of a new home into the air within such new homes (page 10, lines 7—16). Since the sheet 
according to the present invention removes such harmful substances present in the air 
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within a new home house, the sheet can be used as a product for removing such harmful 
substances so as to contribute to the general well being of the new home occupants. The 
substances listed on page 14 of the specification are presented to show that even such 
substances, which are believed to be harmful to health, can be removed by the sheet made 
by the present invention. 

Claims 16 and 17 stand rejected under 35 USC § 103(a) as being unpatentable 
over JP 04289274A (abstract) in view of ELESH (U.S. 4,525,409). However, the 
disclosure by the JP '274 is totally different from the present invention as follows: 

According to JP e 274, graft polymerization is performed first and then copper (Cu) 
is added to the graft polymerized portion of a fabric. Furthermore, deodorant function is 
achieved by only the copper added on the surface of a fabric where graft polymerization 
is performed so that copper will adhere to the surface of a fabric uniformly as a thin layer. 
In other words, graft polymerization performed in the disclosure of JP '274 has nothing to 
do with deodorant function since such processing is performed so that copper will adhere 
in an ideal manner. 

On the other hand, according to the- present invention, graft polymerization is 
performed after adding deodorant to threads by impregnation as clearly set forth in claim 
16. As mentioned on page 10 of the specification, the deodorizing sheet was already 
developed for the purpose of removing offensive smells in a room or of eliminating 
harmful substances generated by new types of building materials. The present invention 
extends the usefulness of the invention to bed-ridden persons by also preventing bedsore. 

In order that graft polymerization used in the present invention will be better 
understood, applicant submits a Japanese document with its English translation. This 
document, titled "GRAFTON^, was made by Bussan Grafton Co., Ltd. which is 
promoting the new type deodorant materials. 

As discussed in the above, since JP '274 does not disclose graft polymerization 
after impregnation of deodorant, even if the disclosure by ELESH is combined with JP 
£ 274. Therefore, the present invention cannot be met by the cited art and It is believed 
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that the present invention defined by claims 16 and 17 is patentably distinguishable over 
the prior art. 

In view of the above, consideration and allowance are, therefore, respectfully 
solicited. 

In the event the Examiner believes an interview might serve to advance the 
prosecution of this application in any way, the undersigned attorney is available at the 
telephone number noted below. 

The Director is hereby authorized to charge any fees, or credit any overpayment, 
associated with this communication, including any extension fees, to CBLH Deposit 
Account No. 22-0185. 

Dated: November 10, 2003 Respectfully submitted, 




Registration No. : 24,5 1 0 
CONNOLLY BOVE LODGE & HUTZ LLP 
1990 M Street, N.W., Suite 800 
Washington, DC 20036-3425 
(202) 33 1-71 U 
(202) 293-6229 (Fax) 
Attorney for Applicant 



5 



PAGE 8/30 * RCVD AT 1 1/1 0/2003 2:29:27 PM pastern Standard Time] * SVR;USPT0-EFXRF-1/1 * DN1S:8?29310 * CSID:2022936229 * DURATION (mm-ss);G?42 



NOU-10-2003 14=32 



CONNOLLY BGUE LODGE &HUTZ 



2022936229 



P. 09/30 



grafton [»v7h>] j^mmm-mn 



©^jg&te ■gfcaogssic^y ,ss^, »tw^&ea w&fw&fttf Rnm 




mm 






X 




O 


X 




O 


X 






X 




O 


X 




O 




PAGE 9/30* RCVDAT 11/10/2003 2:29:27PM [Eastern Standard Time] * SVR:ySPT0-EFXRF-1/l * DNISOTIO * CSID:2022936229 * DURATION (mm-ss):07-42. n 



NOU-10-2003 14:32 



CONNOLLY BOUE LODGE 8.HUTZ 



2022936229 P. 10/30 



2. ?W7>£*-y}mm CK^U-"^^) 

3. 2000 mp^m^^ m^mm^mmc^mm^^mum^m^nj 

4. 2DOO*CW5*WS*.*x^|^Hai« RO»«*SW 38 fKtfXMM^ 

5. 2001 * ftfiftfft&tt * A ^ Afcrafcc 

6. 2001 jp fe^ga^a ^a^^^-fe^^-i-rjfex 
8. 2002 ^ ^m^^mm^x^mm^ 

9- 2002*$Kg«3@ IAQ (indoor Air Quality) ^ 

^^^^ 

fc*»L«-. tilcMCiztta&ysi*-*,, 

tt^SiSxfc R-SO^HONH.+HCHO -CH 3 n O +H s 0 (R ft&ft) 

ffc^SPE:^ R-SO s H+NH a -> R-S0 3 NH 4 (R 

SEftuscttWwttt&y*^, 

St 3& R™2N(CH 3 ) 2 CuSO + 
R-2N(CH a ) 2 FeSO d 
ffc^lEst 4CH,SH + O a -* 2(CH 3 ) S S+2H 4 0 

<*2> Japan P ot 2643323 a»tt&AtPea>M*<* 

Euro. f>at06l6*45 Adaptive Mortal* p« M « for prodding them 

, i«4-J Pat5>506liaS Adsorptivo materisfs process for producing them 

Hff..£ rxmi^^^ aoooj 
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GRAFTON 

Technical Description and Data 

Bus san Grafton Co., Ltd, 

GRAFTON is a worldwide-patented technique based on 
electron be^us graft polymerization: method. it is a 
technique for determining the chemical adsorption of an 
object under study on molecular level at low cost. 
Description will be given below on the technology of 
GRAFTON fox successfully achieving electron beam graft 
polymerisation at high performance and low cost, which had 
been attained in the past at high performance and high cost. 
Uflder cooperative research and study with Professor 
Maaahxro Hori of Yokohama National University, this 

technique was presented and introduced at scientific and 
technical conference* as a technique for protection against 
undesirable effects of VOC (volatile organic components) , 
sick hovise syndrome, etc. caused by the substances such as 
formaldehyde. The teehniojue is now used in practical 
application. 

What i3 GRAFTON? 
Patent <** J 

The patent Of GRAFTON cover© the technique to perform 
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election beam graft polymerization at low cost on two 
or more substances with different proper- ties. The 
patent also covers the products produced by the 
technique . 
Principle 

A base material (such as cellulose, r«gin, etc.) , 
which is a stable substance, is chemically bound with 
functional group (such as acidic group, amino group) , 
to which the substance under study is adsorbed through 
high chemical reactivity. Xn practical application, 
the base material is temporarily activated under 
irradiation of electron boara. Then, the functional 
group is grafted in form of tentacular structure 
similar to tentacles of sea anemone, 

(1) High adsorption rate 

Direct contact area between the object utider study and 
the functional group is larger f and adsorbing rate is 
high. 

(2) Large capacity 

The effective capacity per weight of the functional 
group is high. It is 150 times as high as that o£ NH 3 
gas and activated carbon of the same weight. 

(3) No reverse discharge 

Because the technique is based on chemical reaction 

Z 
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type adsorption, no reverse discharge of the adsorbed 
stibgfcance occurs as seen in the case of physically 
adsorbed activated carbon , 
(4> Long- sustaining effects 

I.ang-sustaining effects can be attained because the 
functional group is not separated from the base 
material while maintaining the effects. 

(5) Hign safety 

High safety is assured because it is based on the 
reaction of maeromolecular level. Kide selectivity in 
safe bag© material and functional group is assured. 

(6) Extensive application 

Various forms and shapes such as liouid, granular, 
sheet, gel, etc. can be chosen through the selection 
of the base material, 

<7) High selectivity 

Wide range of the substance such as basic gas, acidic 
gas, etc. is assured by strict selection of the 
functional group. 

(8) Low cost 

Graft-poljaeriaed products of high performance and 
high cost can be produced through the production at 
high performance and low cost by the patented 
technique . 

j 
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Comparison of molecular mo<iel strncture 
(Xn fact, it is developed 3-"^im&nsicm,g.XXy . ) 

Comparison of the conventional 
chemical reaction with that of GR&fcTON 

Loss due to volatilization of 
functional group (adsorbent 
molecules) an<l adverse effects to 
human body 



Conventional 
type 


Performance 


GRAFTON 
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Surface Area of functional group All function*! groups (adsorbent 
iadaortoent molecules) is small, molecules) are grafted, and 110 



volatilisation occurs . Opened, 
to e*texnal world (Adsorption 
area is* extensive . ) 

Comparison of th e adsorption of GRftETpy to formaldehyde crag 
Compared with the activated carbon of the 3ame weight , 
GRAFTON has adsorbing- capacity of about 75 times. (For 
comparison with our results, see the description 
below.) Physical adsorption type substances such as 
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activated carbon, zeolite, etc. are disadvantageous in 
that the molecules once adsorbed are discharged 
reversely frrcm the causes such as te^eratute change. 
Also, there is no selectivity. Other gases, moisture, 
etc. are adsorbed, and the intended purpose is not 
attained, when a type of substance is used, which has 
liquid agent physically impregnated in the base 
material and is not based on graft polymerization, 
good adsorption data may be obtained in the closed 
space experiment such as desiccators because volatile 
components are not diffused. However, at an open place, 
the components are easily volatilized and diffused at 
earlier time. In such case, no reaction with the gas 
under study occurs, and no good effects can be 
obtained, xt is reported that photoeatalyst has no 
effect, and gas concentration after the reaction is 
increased <3 * } . 

Major presenta tions and records o£ the study (excerpts) 
1- 1993 

(presented at the conference of the Association for 
the Research of Environmental Studies) 

Performance of deodorant was evaluated by using pulp 
ball as base material. (The first public presentation) 
2. 1994 
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Onward Kashiyama adopted this techiiicTie for deodorant 
suits* <Hi^h durability for dry cleaning) 

3. 2000 

(presented at the conference of the Association of 
Xndoors Environmental Studies) 
"An Evaluation of the Tasting Method of Film Coating 
Materials for the Improvement of Indoor Environment" 
Evaluation result was as high as 98% in the sealing- 
test of formaldehyde (reported by Professor Masahiro 
Hoiri of Yokohama National University) 

4. 2000 

(presented at the conference of the Architectural 
Environment and Energy-Saving Organization) 
EC structure actual-size ea^eriment 
Testing was performed on 38 types of gaseous 
substances 

5. 2001 

At the Housing; Development Corporation, the technique 
was applied fcr the construction of the facilities for 
the aged people. 
6- 2001 

The technique was applied at the Technical Center of 
General Research Institute (Housing Development 
Corporation) . 
1. 2001 
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Xhe technique was adopted as air filter its smoking 
compartment in Mew Bullet Train system (Nozomi) . 

8. 2002 

The study results on the technique we*e presented at 
the meetings of the Japan Air Cleaning Association and 
the Institute o£ Architecture. 

9. 2002 

The results of the study were reported as the 
cooperative study at tne world conference of the 
Indoor Air Quality Association of the Environmental 
Protection. Agency in U.S. 



Chemical reaction formulae 

1. Functional groups; for reliably catching and for 
purifying and deodorising formaldehyde <HCHO) and 
aeetaldehyde are attached to pulp balls {regenerated 
cellulose) or to starcn by chemical bonding. Through 
chemical reaction , formaldehyde or acetaldenyde is 
turned to aldehyde oxime and water. No reverse 

j reaction occurs . 

j Chemical reaction formula: 

1 K-SO 3 H0Wa 2 4- HCHO CH^NQ + H 2 0 

(R: base material) 
2. It is a saacr ©molecular sulfonic acid group {-S0 3 H) r i.< 
a functional group having chemical structure for 
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catching and deodorizing basic offensive odor 
(represented by ammonia (NH 3 ) . This is attached to 
pulp ball degenerated cellulose) by chemical bonding 
at high density (1-2 Jfcols per 1 Jcg of GRAFTON) . 
Because harmful substances and offensive odoxr are 
adsorbed in accordance with the following reaction 
formula, harmful substance ox offensive odor is not 
brought back even when the temperature in the room is 
increased as in the ease wneare activated carbon, is 
used, 

Cncmical reaction formula: 

R-$Q 3 H + »K 3 -»■ R-S0 3 KK 4 

(R: base material) 
3 . GRAFTON purifies and deodorizes methylmo^captan <CH 3 SH) , 
hydrogen sulfide (H 2 S> , etc. Further, it is effective 
to deodorize various types of odor caused by organic 
compounds . As the base material, porous materials such 
as activated carbon are used, and metal complexes axe 
attached by ehettuLcal bonding. Reactions represented by 
the formulae given below take place. Methylmercaptan , 
bydrogen sulfide, etc. are changed to other odorless 
substances and are not turned bacfc to original state. 
Catalyst: R-2M (CH 3 ) 3 CuSO„ 

R-2N(CH 3 ) 2 FaS04 

Chemical reaction formulae: 4CH 3 SH + O s ~* 2{CR 3 > a S + 2H £ 0 
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2R 2 S ^ 2s + 2H 2 0 



C 1 ) Professo* Masahiro Hori, Yokohama National University: 
Director of the Working Gtoup on "the Method for 
Measuring Volatile Organic Compounds (VOC> in Indoor 
Air in Accordance with JIS" fear the protection against 
siofc house syndxome now in execution under the 
direction of the Ministry of Economy, Trade and 
Industry. Professor Hori is the author of a large 
number of study reports . 
C a ) Japan Sat. 2643823 Adsorptive materials and method 

for jaanufacturing the same 
Euro Pat. 0616345 Adsorptive materials process for 

producing them 
U.S. Pat. 5,506, 138 Adsorptive materials process for 

producing them 

<" 3 ) A Study on Reduction of Chemical Substances !by Using 
Phofcocatalyst <2) 

Miyoshi and Hosni : <Annual Report of Tokyo 
Metropolitan Research Institute of Environmental 
Technology 2000) 

Major components 

Base materials: Regenerated pulp, activated cartoon, 

zeolite, starch reduction solution, rayon, nylon, 
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and polyester 

Functional groups: Cation type macromoXecular 

sulfonic aeid group T macromclecular carboaeylic: 
acid group, amino acid, metal complex, etc, 
(Functional group can be changed to suit the 
intended purpose.) 

Others: Reduced maltose,, moiature, etc. 

Procedure to use 

Direct polymerization : 

Electron beam is irradiated to the product itself 
such as original texture or resin, and direct 
graft polymerization is performed* 
High funetioius.1 group concentration can be 
attained. Effects will not be decreased even when 
the material is trashed off. 
Mixing : 

The substaoce obtained by graft polymerization to 
other base material is mixed with the product. 
The scope of application is extensive including: 
textile, powder material, etc. £he concentration 
of the functional group and the cost can be easily 
calculated. 
Impregnation and eoafcing: 

The substance obtained by graft polymerisation to 
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a watcr-soluble base material is impregnated o: 
coated on the product, The technique can be 
easily incorporated in the existing production 
system at low cost. 



Application examples 

Automobile: Protection against VOC in automobile; for 
deadotiz ing 

Processing of residual monomer ; processing 
of exhaust gas derived from production 
process 

Functional texture; filtering 
Processing of VOC, deodorising, water 
liquid treatment 
Coating material: Processing of functional coating 
material and residual monomct 
Processing of functional adhesive and 
residual monomer- 
Processing of excessive substances derived 
from production process 

Functional cosmetics; moisture retention 
Moisture retention; deodorizing 
For adsorbing and removing harmful 
substances 

Perishable refuse processor: Deodorizing (used as 



Solvent : 



Textile : 
Filter: 



Adhesive: 

Additive ; 

Cosmetics : 
Toiletry: 
Chemicals : 
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additive to bacterial bed) 
Items for pe t animals: Pet odcjc adsorbent sheet, 

granules, or spray 
Building materials and room, interior items: Protection 

agrainst sick house syndrome 
Buildings and houses: Protection against siek house 

syndrome 

Packaging and packing: Fnnctional packaging and 
packing 

General-purpose deodorant: Gel, spray, etc. 
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GRAFTON Formaldehyde adsorption test data 

Testing method (3) 

A 5-liter glass container waa filled with 3.5 flX of 
HCHO by using- microsyringe. It was left to stand fgr 
30 minutes until equilibria was reached* Residual 
concentration after the time elapsed was determined. 
When all substances were vaporized, the concentration 
was 457 ppm, 

The specimens used were : 

GRAFTON sheet ST, gel GRT, granular PT 

(Comparative specimen: activated carbon) 



Formaldehyde Adsorption Curve 
{Static test) 

[GeT " " 
Granule 
Sheet 

Activated carbon 
Testing conditions 

Case: 5 -liter glass container 

Gas: HCHO 3.5 tfl 

Specimen weight: 10 g- 
Testing method 

The container was filled with 

gas. 

Xt was left to stand for 30 
minutes until equilibrium was 
reached. Then, the test was 
perfosaed . 

Air temperature: 20 Q C 

Calculated concentration: 457 ppnt 
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Concentration I 

(ppm) Time (min) 

Total adsorbed volume o£ formaldehyde / 1 g 

activated carbon 

Grafton 

see the end of this paper 
iToa: the testing- procedure . 

GRAFTON Adsorption teat data 
Adsorbed quantity <per unit weight) 

Representative components with offensive odor: 
Ammonia, trimethylamina , aeefealdehyde 

Ammonia adsorbed cjuantity Ammonia adsorbed quantity 

(Static teat) (Bynamio test) 

Adsodbed <juantity 



Acetaldehyde adsorbed Acetaldehydo adsorbed 

quantity <ruantity 

(Static test) {Dynamic test) 
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Trimethyl amine adsoxbed 
qfuanfcity 

< Static test) 



Trimethyl amine adsorbed 
(Dynamic test) 



SR&gSON adsorption teat: data 
(Adsorbing 1 ratio) 



Representative components with offensive ooor: 
JMwiiottia, tjrim ethyl amine , acetaXdehydtt 



Ammonia adsorbing rate 
(Static test) 



Ammonia adsorbing- rate 
(Dynamic test) 



Residual concentration 



Adsorption time (min , ) 



Trimethyiamine adsorbing 
irate 

(Static test) 



Trimethylamine adsorbing- 
rate 

(Dynastic test) 



Resting procedure 

No publicly authorised testing procedure to determine 
gas is available at present - in particular, for the gas 
with offensive odor. In t&is respect, the test was 
performed in accordance with the measurement method as 
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priced in the Faculty of Earing, Tokyo University 
as polished in the Specif i 3SU6 of "Environmental 
Techai *" G " fa y Association of Environmental Studies. 

The weight of the specimen used fojr the test was *Q g. 
In the dynamic test, the products of the manufacturers W erc 
directly used without additional procedure Integrated 
adsorbed entity was converted to the weight of the 
specimen . 

As the testing apparatus, a transparent box made of 
aCryl * esin > ^ parallelepiped shape <50 cm x SO cm * 60 cm 
(W x D x B) with internal volume of 0.15 m\ wa s prepared. 
At the center of the box, a tap for sampling and a tap for 
eras injection were provided. A small fan was installed at 
the bottom for the purpose of stirring. 

To determine the integrated adsorbed emantity, the gas 
under study was injected into the testing apparatus to have 
a concentration of 100 ppm. To determine the adsorbing 
rate, the concentration was measured at the predetermined 
elapsed time. When the adsorbed quantity was reduced to 20 
ppm after the initiation of the test, it was re-adjusted to 
100 ppm. Thereafter, this cycle was repeated. When it was 
not attenuated to 20 ppm even after S hours , the test was 
terminated. (All tests were performed at 20 *C.) 
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